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® Point contact plate. 



© The implant for osteosynthesis according to the 
invention comprises a device (21) correctable with a 
bone (2) with at least two clearance holes (28) and 
screws (22) with a head (27) for fastening said 
device (21) rigidly to said bona (2). The clearance 
holes (28) have the shape of a cone for receiving a 
correspondingly shaped screw head (27), whereby 
fy said cone has a cone angle smaller than the result- 
ing friction angle in the range corresponding to a 
m cone taper of 1:5 to 1-20. 

W It allows operative treatment of bone fractures 
©with minimal vascular damage to the treated bone. 
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POINT CONTACT PLATE li 



Background of the Invention 

This invention relates to an implant for 
osteosynthesis, comprising a device connectable 
with a bone with at least two clearance holes and 
screws with a head for fastening said device rigidly 
to said bone. 

In conventional operative treatment of bone 
fractures a plate is applied to fractured bone bridg- 
• ing the fracture. The plate is fixed to the bone by 
means of a number of screws which are tightened 
in the bone producing compressive stresses be- 
tween the plate and the bone. Transmission of 
functional load from the bone to the plate and back 
to the bone is achieved mostly by means of friction 
corresponding to the compressive stresses. Both 
the near and the far wall of the bone cortex are 
usually engaged by the screws. Bone cortex is 
supplied by blood from periosteal, or outer side, 
and from endosteal, or inner side. Compression 
between the plate and bone impedes the blood 
perfusion of the cortex region under the plate. This 
Is believed to increase the chances of infection - a 
major complication of operative fracture treatment 
Dead bone under the plate is In due course re- 
modelled and revascularized. Porosity within the 
remodelling bone persists for a long time and re- 
duces bone strength, particularly in fatigued. This 
requires keeping the plate on bone longer than 
needed for the fracture to heal. 

The use of long screws running first through 
the near cortex, then through the medullary canal, 
and through the far cortex may further compromise 
blood supply of the fractured bone by cutting 
through larger blood vessels. 



Summary of the Invention 

The invention as claimed Is intended to rem- 
edy these drawbacks. It solves the problem of how 
to design an implant for osteosynthesis that allows 
operative treatment of bone fractures with minimal 
vascular damage to the treated bone. 

Further advantages offered by the invention are 
- besides the reduced damage to bone and In 
particular to the intramedullary vascular system - 
the possibility to use short screws which can be 
made self-tapping without compromises necessary 
with long self-tapping screws. Furthermore the 
plate design according to the Invention allows for 
doubling the strength of the bone plate due to the 
reduced screw hole size. Variation of strength 
along the bone plate according to the Invention Is 



much smaller than in conventional plates. The 
same Is true for stiffness. This facilitates plate 
adaptation to curved bone surfaces. 

The various features of novelty which char- 

s acterize the Invention are pointed out with particu- 
iarity In the claims annexed to and forming part of 
this disclosure. For the better understanding of the 
Invention, its operating advantages and specific ob- 
jects attained by Its use, reference should be had 

to to the accompanying drawings and descriptive 
matter In which are illustrated and described pre- 
ferred embodiments of the invention. 



is Brief Description of the Drawings 

In the drawings: 
Fig. 1 Is a schematic view of a fractured 
bone with a conventional bone plate, 
so Fig. 2 Is a cross section of the plate accord- 

ing to Figure 1. 

Fig. 3 Is a transverse cross section of a bone 
plate according to the Invention with short screws. 
Fig. 4 Is a longitudinal cross section of a 
as bone plate according to Figure 3. 

Fig. 5 is a cross section of a bone plate 
according to the Invention with resorbable buds at 
. the plate undersurface. 

Fig. 6 Is a cross section of a bone plate 
30 according to the Invention with an expandable 
spherical Insert. 

Fig. 7 Is a cross section of a bone plate 
according to the Invention with an expandable coni- 
cal insert. 

35 Fig. 6 Is a cross section of a bone plate 

according to the Invention with removable dip-on 



40 Description of the Preferred Embodiments 

Fig. 1 represents a conventional bone plate 1 
for the treatment of bone fractures fixed to the 
bene 2 by means of a number of screws 4. Screws 

45 4 are tightened in the bone 2 producing compres- 
sive stresses 5 between the plate 1 and the bone 
2. As shown in Fig. 2 transmission of functional 
load from the bone 2 to the conventional plate 1 
and back to the bone 2 Is achieved mostly by 

so means of friction corresponding to the compressive 
stresses 5. Both the near and the far wall of me 
bone cortex 2 are usually engaged by the screws 
4. Bone cortex 2 Is supplied by blood from 
periosteal, or outer side 6, and from endosteal, or 
inner side 7. Compression S between the conven- 
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tional plate 1 and bone 2 impedes the blood perfu- 
sion of the cortex region 8 under the conventional 
plate 1. This is believed to increase the chances of 
infection - a major complication of operative frac- 
ture treatment Dead bone within region 8 Is In due * 
course remodelled and revascularized, whereby re- 
modelling activity starts at periphery 9 of unper- 
fused bone and proceeds towards the plate 1. 
Porosity within the remodelling bone persists for a 
long time and reduces bone strength, particularly in io 
fatigue. This requires keeping the conventional 
plate 1 on bone longer than needed for the fracture 
to heal. Long screws 4 in running first through the 
near cortex 10, then through the medullary canal 
11. and through the far cortex 12 may further rs 
compromise blood supply of the fractured bone by 
cutting through larger blood vessels. 

In Figure 3 the plate 21 according to the inven- 
tion is applied to the bone 2 by means of short 
screws 22. Using short screws 22 in place of 20 
conventional long ones is made possible by rigidly 
locking the screw 22 in the plate 21. To this pur- 
pose the screws 22 are provided with a conical 
head 27 which upon insertion locks safely in the 
conical hole 28 of the plate 21. The angle of the 2s 
conu3 on the screw head 27 Is smaller than the 
resulting friction angle, preferably in the range cor- 
responding to a cone taper of 1:5 to 1:20. The 
locking between plate 21 and screws 22 prevents 
tilting of the screws 22 within the cortex 2. Loads 30 
between the bone 2 and the plate 21 are trans- 
ferred directly through the screw 22. which now act * 
as pegs (under shear) rather than anchors (under 
tension). In addition to reducing damage to bone 2 
and in particular to the intramedullary vascular sys- 35 
tern, short screws 22 can be made self-tapping 
without compromises necessary with long self-tap- 
ping screws. 

In the preferred embodiment according to Fig. 
3 the plate undersurface Is shaped so as to permit « 
only point contact to the bone at very small areas 
23. This may be achieved by arching the underside 
of the plate 24 at a curvature larger than that of the 
bone outer contour 25. In the longitudinal direction 
(Figure 4), the plate underside Is also shaped with 45 
multiple arches 26 spanning the distance between 
the screws 22. This leaves the possibility of contact 
only at small areas 23. 

The described undercutting of the plate 21 with 
arches 24 in transverse and arches 26 In longitudl- so 
nal direction may be used to other advantages in 
addition to reducing the plate-bone contact to 
polnt-Hke areas 23. Conventional plate strength is 
lowest at the screw hole sections and so Is the 
plate stiffness. Overall plate strength is limited by 55 
the weakest section. Keeping the outer dimensions 
similar to the normal plate, the plate design accord- 
ing to the Invention allows for doubling the 



strength. This is mostly due to the reduced screw 
hole size. Variation of strength along the plate is 
much smaller than In conventional plates. The 
same is true for stiffness. This facilitates plate 
adaptation to curved bone surfaces. 

Figure 5 shows another way to reduce the 
contact between the plate 21 and the bone 2 to 
point- like areas 23. Small buds 29 are added to 
the plate undersurface. These may be made from a 
material which Is resorbable, or even dissoluble in 
body (e.g. polysaccharides), since they need to 
support the plate 21 only during screw Insertion 
and locking Into the plate 21. 

Figure 6 shows a plate 21 according to the 
invention combined with a long screw 32 which 
may be locked into the plate 21 via the spherical 
Insert 30 with substantial freedom of angular place- 
ment 31. The conical head 27 of the screw 32 
expands the slotted sphere 30, locking itself and 
the sphere 30 in the plate 21. Taper on the conus 
Is again smaller than friction angle, preferably be- 
tween 1:5 and 1:20. 

Figure 7 shows another embodiment of the 
Invention where the locking of the screw 34 in the 
plate 21 is achieved by the conical Insert 35 which 
expands the slotted screw head 33 thereby forming 
a rigid connection at the cylindrical Interlace 38. 

Figure 8 shows a further embodiment of the 
invention where the minimal plate contact to the 
bone 2 is achieved through removable clip-on 
springs 27 providing bud-like extensions 38 on the 
undersurface of plate 21. Springs 37 may b® re- 
moved following insertion and locking of screw 22 
in the plate 21. Hooks 39 facilitate removal follow- 
ing screw tightening. 



Claims 

1. An implant for osteosynthesis, comprising a 
device (21) connectable with a bone (2) with at 
least two clearance holes (28) and screws (22) with 
a head (27) for fastening said device (21) rigidly to 
said bone (2), characterized In that said clearance 
holes (28) have the shape of a cone for receiving a 
correspondingly shaped screw head (27), whereby 
said cone has a cone angle smaller than the result- 
ing friction angle, preferably in the range corre- 
sponding to a cone taper of 1:5 to 1:20. 

2. Implant according to claim 1, characterized 
In that a third body (30) Is provided fitting in said 
clearance hole (28) which Is expandable by the 
conical screw head (27) having a cone angle being 
smaller than the resulting friction angle, preferably 
In the range corresponding to a cone taper of 1:5 
to 1:20. 

3. Implant according to claim 1 or 2. character- 
ized In that said screws (22) have a reduced length 
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for engagement only with one cortex of said bone 
(2). 

'■. Implant according to one of the claims 1 to 



5. Implant according to one of the claims 1 to 

4, characterized in that the contact surface (23) of 
said device (21) to said bone (2) is reduced to the 
level necessary only for initially locking said screws 
(22) to said device (21) at the time of insertion. 

6. Implant according to one of the claims 1 to 

5, characterized in that the contact surface of the 
underside (24) of said device (21) to said bone (2) 
is reduced to point-like areas (23). 

7. Implant according to one of claims 1 to 8. 
characterized in that the contact surface of the 
underside (24) of said device (21) to said bone (2) 
is less than 5%, preferably less than 2% of the full 
undersurface area (24) of said device (21). 

8. implant according to one of the claims 1 to 

7, characterized in that the contact surface of the 
underside (24) of said device (21) to said bone (2) 
consists of contact buds (29) made of a material 
which is resorbable or dissoluble in body fluids, 
preferably in the form of resorbable or dissoluble 
buds (29) applied on the normal unstructured bone 
contact surface of said device (21). 

8. Implant according to one of the claims 1 to 

8. characterized in that additional clip-on springs 
137) are provided for mounting on said device (21) 
which form bud-like extensions (38) on the under- 
surface (24) of said device (2'1). 

10. Implant according to one of the claims 1 to 

9, characterized in that said device (21) is of plate- 
like form. 

11. Implant according to one of the claims 1 to 

10. characterized in that said screw heads (27) are 
expandable by means of a third body (35) inser- 
table into said head (27). 

12- Implant according to claim 1 or 11, char- 
acterized in that at least one of said clearance 
holes (28) is designed as a self compressing hole. 

13. Implant according to one of the claims 1 to 
12. characterized in that only one of said clearance 
holes (28) is designed as serf compressing hole. 
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FIGURE 1 
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FIGURE 2 
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FIGURE 3 
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FIGURE 5 
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FIGURE 6 
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FIGURE 7 



FIGURE 8 



